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Description of the megalopa of Lissocarcinus orbicularis Dana, 1852 
(Decapoda: Portunidae: Caphyrinae), a crab associated with tropical 
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PE3IOME: IIposogutcsa onmcanne Merasiorbl CHM- 
OvoTHYeckoro KpaOa Lissocarcinus orbicularis Dana, 
1852. Sto nepBoe onncanne JM4MHOUHON cTaquu Yy 
lpecTaBuTesia nogceMeŭcrBa Caphyrinae. CpapHenne 
METAJIOIDI STOO BHA H Merasion Apyrux WoACeMericTB 
Portunidae no3BosAeT WaTb Ipe{BapUTeIIbHbIM Haro 
moycemelictBa Caphyrinae: pocrpyM HaripaBiieH BIE- 
ped, KOKCasIbHBIX HII Ha mepeonogax HeT, HMeeTcA 
BbIPOCT CTEPHyMa, KOJIMYCCTBO IMETHHOK Ha IJICONOAAX 
— B paitone 20, Ha yporiojjax — HecKobKO Oonbure 10, 
HET JJIMHHBIX MOCTepHO-aTepasIbHBIX HII Ha ATOM 
a0J{OMHHasIbHOM comute. Bce merasionbl Opin coOpa- 
HDI C ronotypuu Holothuria leucospilota (Brandt). Ito 
CBUJeTeIbCTBYe€T O TOM, YTO OCeaHHe JIHYHHOK H3 
IWIAHKTOHA NPOHCXOJHT HeMOcpeACTBeHHO Ha X03ACB. 


ABSTRACT: The megalopa of symbiotic crab Lis- 
socarcinus orbicularis Dana, 1852 is described. This is 
the first report on larval stage in the subfamily Caphyri- 
nae. The finding of megalopae on bodies of holothurians 
indicates on the settlement of symbionts directly on their 
hosts. 


Introduction 


The family Portunidae Rafinesque, 1815 consists of 
the 6 subfamilies: Carcininae, Polybiinae, Portuninae, 
Catoptrinae, Caphyrinae and Podophthalminae [Stephen- 
son, Campbell, 1960]. The larval development of the 
portunids has been studied in many representatives of 
this family [reviews: Rice, Ingle, 1975b; Rice, 1980]. 
Zoeal stages and megalopae have been described at least 
in 3 subfamilies: Carcininae, Polybiinae and Portuninae 
[for example: Rice, Ingle, 1975a; Rice, Ingle, 1975b; 
Fielder et al., 1984; Ingle, 1985; Paula, 1988; Stuck, 
Truesdale, 1988]. 


Nevertheless any information on the larval develop- 
ment of the subfamily Caphirinae is absent up to now. 
This article provides the first description of Lissocarci- 
nus orbicularis Dana, 1852 (Portunidae, Caphyrinae) 
megalopa, with a brief discussion on peculiarities of the 
symbiotic associations formation among crabs associat- 
ed with holothurians. 


Material and methods 


The holothurian hosts and their crab symbionts were 
collected in Vietnam (Nhatrang city area) in different 
seasons from 1985 to 1990. Seven species of holothuri- 
ans (Actinopyga echinites (Jaeger), Bohadschia graeffi 
(Semper), Bohadschia tenuissima (Semper), Holothu- 
ria atra Jaeger, Holothuria leucospilota (Brandt), Sti- 
chopus chloronotus Brandt and Stichopus variegatus 
Semper) were examined. The crabs Lissocarcinus or- 
bicularis were found associated with all these species 
excepting Actinopyga echinites [Britayev, Lyskin, un- 
publ. observations]. Three specimens of megalopae 
stage were found on Holothuria leucospilota in March 
1990 only. 

The holothurians were collected by SCUBA diving, 
placed into the plastic bags and transported to the shore. 
The megalopae, juvenile and adult crabs were taken 
away from the holothurians and preserved in 70% etha- 
nol. Drawing were made with the aid of the camera 
lucida (LOMO RA-7). As megalopae, juvenile and 
adult crabs were found all together on H. leucospilota 
and the sample of juvenile and adult crabs was quite big 
(21 specimens) the smallest young crab was considered 
and described as first crab stage. 

Some setae and spines were broken off during the 
preservation and storage of the material. Loss of setae or 
spines were defined everywhere, where it was possible 
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Fig. 1. Lissocarcinus orbicularis Dana, 1852: megalopa. a — dorsal view of megalopa; b — lateral view of carapace; c — antennule 
(circles indicate places where spines or setae were attached); d — antenna; e — mandible; f — maxillule; g — maxilla; h — maxilliped 
1; i — maxilliped 2; j — maxilliped 3. 

Puc. 1. Lissocarcinus orbicularis Dana, 1852: meraaona. a — BUA MeTaAONbI CO CHUHHOÑ CTOpoOHbI; b — Bua Kapanakca c6oky; c — 
1-a anrenua (KpyoKKM YyKa3ÞIBAIOT Ha MECTA, TAE GpIAM HPUKpeNAeHM WeTMHKU UAN UTADI); d — 2-a anTreHHa; e — mangnbysa; f — 1- 
a makcuma; g — 2-a Makcnaaa; h — 1-a Horoyearocts; i — 2-1 HOTOYeAIOCTh; j — 3-1 HOroyeAIOCTD. 


Megalopa of Lissocarcinus orbicularis (Decapoda: Portunidae) 
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Fig. 2. Lissocarcinus orbicularis Dana, 1852: a—j — megalopa, k — first crab stage. a — cheliped; b—d — dactilus of pereiopods 
2—4 respectively; e — pereiopod 5; f — dorsal view of abdomen; g — lateral view of abdomen; h — ventral view of telson; i — pleopod 


1; j — uropod; k — dorsal view of carapace. 

Puc. 2. Lissocarcinus orbicularis Dana, 1852: a—j — merasona, k — 1-a nocaeanynnoynas crana. a — 1-ŭ mepeonoa; b—d — 
AaAKTHAIOCHI epeonoAos co 2-ro no 4-ŭ; e — 5-1 mepeonoa; f — sna absomeHa co cIMHHOM cropoHsI; g — BUA a6aomena c6oxy; h 
— BUA TeAbCOHa C GpIOIHOŬÑ CTOpOHDI; i — IMACONOA; j — yponoa; k — Bua Kapanakca co CHUHHOÑ CTOpOHMI. 


(by a presence of cuticular rings, formed at the places of 
attaching of setae or spines). Nevertheless, the number 
of setae and spines, given in the description, is probably 
less than in fact. 


Results 


Megalopa. Carapace (Figs la, b): Length 2.33-2.37 
mm (from the tip of rostral spine to posterior margin), 
width 1.20-1.22 mm (maximum width of the carapace). 
Rostral spine long, directed forwards, slightly down- 
wards, with acute apex. 9-11 setae on the rostral spine 
and rostral plate. Antero-lateral angles smoothed. Car- 
diac and gastric regions slightly elevated. Epibranchial 
region isolated from dorsal surface of the carapace. 
Posterio-lateral edges with spinelets. 


Antennule (Fig. 1c): Peduncle 3-segmented. Seg- 
ment | with setae, segments 2 and 3 with 3—4 and 3 setae 
respectively. Exopod 5-segmented, with 0, 0, 1, 1-2, 2 
setae and 0, 10-11, 9-10, 7—8, 5 aesthetascs (not shown) 
respectively, aesthetascs long, reaching the middle of 
terminal setae of endopod. Endopod with 3—4 terminal 
setae and 2 subterminal ones. 

Antenna (Fig. 1d): Peduncle 3-segmented, with 4-5, 
3 and 2 setae respectively. Flagellum 8-segmented, with 
(from proximal to distal) 0, 0, 3—4, 2, 3, 2, 3-4 and 4-5 
setae respectively, segment 5 is the longest. 

Mandible (Fig. le): Mandibular palp 2-segmented, 
distal segment with 11—12 setae / spines. 

Maxillule (Fig. 1f): Coxal endite with 13—14 setae / 
spines. Basal endite with 23—25 setae / spines. Endopod 
unsegmented, with 5 setae. 
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Table 1. The comparison of megalopae of the different subfamilies of the Portunidae with the megalopa of Lisso- 
carcinus orbicularis. 
TaGauya 1. Cpapnenme meraaom pasanyHbIix noAcemericrs Portunidae c merasonoŭ Lissocarcinus orbicularis. 


oe m . Lissocarcinus 
Carcininae Polybiinae Portuninae : ; ; 
orbicularis (Caphyrinae) 
Direction of rostrum Forwards or Forwards or Forwards Forwards 
downwards downwards 


C S e a 
Number of setae on pleopods 13-20 or 31—40 17-26 18-23 
Number of setae on uropods 8-10 or ca. 22 11-14 11-12 


Prominent posterio-lateral 
: . i No Present No 
spines on abdominal somite 5 


Maxilla (Fig. 1g): Coxal endite with 4 setae on each 
lobe. Basal endite with 7-8 setae on inner and 9 on outer 
lobe. Endopod unsegmented, with 1—2 setae. Scaphog- 
nathite with 62—64 marginal setae and 3-6 setae on the 
surface. 

Maxilliped 1 (Fig. 1h): Coxal endite with 8 setae / 
spines on distal margin and 3-5 setae on the surface. 
Basal endite with 20-22 marginal setae / spines and 1 
seta on the surface. Endopod unsegmented, with 3 short 
stout terminal spines and 1 basal seta. Exopod 2-seg- 
mented, proximal segment with 1 subterminal seta, 
distal segment with 4-5 long setae. Epipod large, with 
15-19 long setae. 

Maxilliped 2 (Fig. 11): Endopod 4-segmented, with 
4-6, 2, 8-9 and 10-1 1 setae / spines. Exopod 2-segment- 
ed, proximal segment with 1 short thick spine, distal 
segment with 4—S long setae. 

Maxilliped 3 (Fig. 1j): Coxa + basis with 14-15 
setae. Endopod 5-segmented, segment 1 with 9-10 den- 
ticles and 17-19 setae / spines, segments 2-5 with 14— 
15, 13—15, 12-13 and 9-10 setae / spines respectively. 
Exopod 2-segmented, proximal segment with 2-3 setae, 
distal segment with 2-3 subterminal setae and 4-5 long 
ones. Epipod long, with 18-21 setae. 

Pereiopods (Figs 2a—e): Chelipeds (Fig. 2a) setosed 
as shown, propodal inner margin with 4 teeth, dactilar 
inner margin with 3 teeth. Dactilus of pereiopods 2—4 
(Figs 2b—d) long, with acute apex, setosed as shown. 
Large cornua extend from the sternum near to the base 
of pereiopods 4 and reach segment 3 of abdomen. 
Pereiopods 5 (Fig. 2e) shorter than pereiopods 2-4, with 
5 long setae on dactilus, setosed as shown. 

Abdomen (Figs 2f-j): with 6 segments + telson, 
setosed as shown, with 5 pairs of pleopods. Posterio- 
lateral margins of segments 2—5 form semicircular lobes, 
the one on segment 5 is the biggest. Telson (Fig. 2h) 
slightly broader than long, with 2 pairs of lateral, 3 pairs 
of submedian setae and one unpaired submedian seta. 
Segments 2—6 with pleopods (Figs 21, j). Pleopods 1—4 
with 18-20, 21-23, 20-22 and 17-19 long setae respec- 
tively on exopods. Endopods of pleopods 1—4 with 3—4 


coupling hooks. Uropods (pleopods 5) with 11—12 long 
setae on distal segment of exopods and without endo- 
pods. 

First crab stage. Carapace (Fig. 2k) slightly longer 
than broad (2,30 * 2,21 mm). Front with blunt triangular 
lobe in the middle. Anterolateral border with 5 lobes / 
teeth. Epibranchial ridge starts at the level of the fifth 
lobe / tooth. Posterior margin of carapace with setae. 


Discussion 


Sub-familial characters of megalopae within the 
Portunidae 


Rice and Ingle [1975b] reviewed the literature avail- 
able up to that time and provided larval diagnoses for the 
subfamilies Carcininae (studied species: Carcinus mae- 
nas, C. mediterraneus, Portumnus biguttatus, P. lati- 
pes, Xavia biguttata), Polybiinae (Macropipus holsat- 
us, M. marmoreus, M. puber, Ovalipes ocellatus, O. 
punctatus) and Portuninae (Callinectes sapidus, Scylla 
serata, Charybdis acuta, C. japonica, C. bimaculata, 
Portunus pelagicus, Thalamita sima). Table 1 contains 
the comparison of megalopae of these subfamilies with 
the megalopa of Lissocarcinus orbicularis. According 
to this comparison one can conclude some preliminary 
features of the subfamily Caphirinae: rostrum directed 
forwards; no coxal spines on pereiopods; sternal cornua 
present; pleopods with about 20 setae; uropods with a 
little more than 10 setae; no prominent posterio-lateral 
spines on abdominal segment 5. It’s interesting to point 
out that sternal cornua were indicated by Rice and Ingle 
[1975b] as a feature at once distinguishing the portunins, 
not only from the carcinins and polybiins, but also from 
other brachyuran megalopae described up to that time. 
So one can suppose that subfamily Caphyrinae is more 
closely related to the subfamily Portuninae (in broad 
sense, including genera Callinectes, Scylla, Charybdis, 
Portunusand Thalamita) than to all other subfamilies of 
the family Portunidae. 


Megalopa of Lissocarcinus orbicularis (Decapoda: Portunidae) 


Formation of symbiotic associations 


Until recently, the peculiarities of formation of sym- 
biotic associations have been described only in two 
species of crabs, associated with holothurians:Hapolono- 
tus reticulatus and Pinnixa tumida [Vandenspiegel et 
al., 1992; Takeda et al., 1997]. In both cases hosts have 
been infested by the adult crabs. Recently, the settlement 
of megalopae of Pinnotheres halingi, directly on its 
holothurian host has been demonstrated in experiments 
[Hamel et al., 1999]. 

Thus, there can be two ways of forming of associa- 
tions. 1) The hosts infestation by adult crabs. 2) The 
hosts infestation by megalopae, settling from the plank- 
ton. The finding of megalopae of Lissocarcinus orbicu- 
laris on Holothuria leucospilotaindicates on the second 
way of formation of associations in this species. 
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